Differential DNA binding of Ku antigen determines its involvement in DNA replication.
Ku antigen (Ku70/Ku80) is a regulatory subunit of DNA-dependent protein kinase, which participates in the regulation of DNA replication and gene transcription through specific DNA sequences. In this study, we have compared the mechanism of action of Ku from A3/4, a DNA sequence that appears in mammalian origins of DNA replication, and NRE1, a transcriptional regulatory element in the long terminal repeat of mouse mammary tumor virus through which Ku antigen and its associated kinase, DNA-dependent protein kinase (DNA-PK(cs)), act to repress steroid-induced transcription. Our results indicate that replication from a minimal replication origin of ors8 is independent of DNA-PK(cs) and that Ku interacts with A3/4-like sequences and NRE1 in fundamentally different ways. UV crosslinking experiments revealed differential interactions of the Ku subunits with A3/4, NRE1, and two other proposed Ku transcriptional regulatory elements. In vitro footprinting experiments showed direct contact of Ku on A3/4 and over the region of ors8 homologous to A3/4. In vitro replication assays using ors8 templates bearing mutations in the A3/4-like sequence suggested that Ku binding to this element was necessary for replication. By contrast, in vitro replication experiments revealed that NRE1 was not involved in DNA replication. Our results establish A3/4 as a new class of Ku DNA binding site. Classification of Ku DNA binding into eight categories of interaction based on recognition and DNA crosslinking experiments is discussed.